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TITLE: Evaluation of Limestone a8 & Piuxing Agent in the Siemens~ 
: Martin. Process (Qtsenka izvestnyaka kak flyusa V martenovskon 
protsesse 


PERIODICAL: Nauchnyye doklady vyashey shkcly. Metallurgiy?s 19538, 
Ne 4, pp 59-62 (USSR) 


ABSTRACT: The splitting-UP of limestone on heating is taken into account 
for the evaluation of the quality of limestone. The causes of 
its splits: -7--"'P wien heated ares 1) Separation of hygroscopic 
moistuce and arystallization moisture, 2) great cifference of 

the linear factors of expansior af calcite crystals which are 
determined in parallel and vertical position to their optical 
axes, 3) separation nf COy on dissociation, 4) *he effect of 
these three fasters is gtnoreased with a gignificant rise of 
temperature. The authors have worked out 2 method of comparing 
the Limastecnes aceording %o the degree of splitting-up under the 
jntiuence of all the factors montioned ahove. The paper 
descrites this method and the resuits of the {nvectigation of 
geveral varieties of jimestone - 4) Since the acceleration of 
slag formation depends alse on the expansion of the reactior 
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surface between the slag and the fluxing agent, the splitting-up 
i. &. the crushing of the fluxing agent during its assimilasion 
oy ths slag melt must be taken inte account, 2) If crude 
limestone is used as a fluxirng agent an additional 
characteristics for evaluating limestone has been suggested in 


Tineiple and var be improved in order te adjust it to 
working-conditions, There are 2 figures, tabies, and 
5 weferenses, 4 of which are Soviet. 
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1. Ural'skiy politekhnicheskiy institut 
(Slag--Permeability) (Steel~-Hydrogen content) 
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Improved technology of melting and pouring high-chromium nickel- 
eolypdeau steel [with summary in English]. Stal! 18 no.2:120-126 
F SA, (MIRA 1123) 


1. Ural'skiy politekhnicheskiy institut 1 zavod im. A,X, Serova,. 
(Nickel-chromium-molybdenum alloys--Metallurey) 
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AUTHORS: Kleyn, A. L., Uarixhin, 7. 7. 


TITLE: On the Determination Methods of the Rupture Quality of 
Limestones From Different Sites (K metodike opredeleniya 
pokazatelya rastreskivaniya izvestnyakov razny!h mestorozhdeniy) 


PERIODICAL: Zavodskaya Laboratoriya, 1958, Vol. 24, Nr 7, 
pp. 843 - 844 (USSR) 


ABSTRACT: Limestone exhibits different properties of friability at heating. 
This is important in its application in metallur-y and in 
blast furnaces. Therefore a special method of determination 
of this quality was worked out. The limestone is ground and 
is then sieved in three fractions: 10-7, 7-5 and 5-2 ma. The 
testing equipment consists in principle of a crucible furnace 
which is adjusted to a temperature of 10009. The lincstone 
fractions are pluced in a corundun crucible and ure heated for 
five minutes. After this time ruptures, but no noticeable 
decomposition of the limestone should be found. After cooling, 
the samples are sieved egain. The granulometric composition 

Card 1/2 is determined and from it the rupture quality is computed, taking 
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into account the mean percentaje of particles with a size below 
2 mm. In order to obtain a true value, several determinations 
must be carried ont, their number depending upon the bulk of 
linestone to be investizated. A table containing the values of 
three sorts of limestone in given. fhe true specific weight is 
determined pycnonetrically and the apparent specific wei cht 

by hydrostatic weighing, a special method being used for this. 
From the results mey be seen, that a tendency prevails of in- 
creasing friability as the content of magnesium oxide is reduced 
and the porosity is increased. There are 1 figure,and-2 tables. 
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Assimilation c. tdme and Slag-forming Mixtures by Basic 
Chromic Slags (assimilyatsiya izvesti i shlakoobrazuyushchikh 
smesey osnovnym khromsoderzhashchin shlakom) 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959, 
Nr 2, pp 27-31 (USSR) 


The influence of ferrous oxide (FeO) on the solubil}ty,od. 
lime iuring the melting process of slag in the open-hearth/ 
was investigated and the results are given in figure 1. A 
positive influence was confirmed. At the beginning of the 
melting process the basicity in the slag is reduced with the 
increase of the aluminum oxide content (Fig 2, Curve 1). The 
aluminum content in the slag rises in the middle and at the 
end of the melting period from 9-12 %. Thus the solubility of 
lime !a the slag melt is increased (Fig 2, Curves 2 and as 
The basicity is reduced in the case of a further increase of 
the aluminum oxide content in the slag and the assimilation 
of chalk in the liquid sldg is reduced. The ‘tine assimilation 
is improved by the increase of the chromium content in the 
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slag under the formation of scarcely meitable chromium 
spinels. The microstructure of the slag with purest lime and 
of mixtures with bauxite was taken and is given in figure 3 
(a - g). There are 3 figures, 1 table, and 6 references, 

5 of which are Soviet. 
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Institute) 
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Startsev, V. A. (Engineer), Umrikhin, P. V. (Doctor 
of Technical Scleneos, Professory———_— 


The Interaction of Carbon of Metal Bath With the Hearth 
of the Basic Open-Hearth Furnace 


Izvestiya vysshikh uchebnykh zavedeniy. Chernaya 
metallurgiya, 1959, Nr 9, pp 53-59 (USSR) 


The purpose of this study is to find out the part 
played by the hearth in the process of decarbonization 
of metal and also to find out to what extent this 
process determines the chemical wear of the hearth or 
its durability. The possibility of the hearth's 
participation in metallurgical reactions was previously 
mentioned by V. A. Dement'yev (Dement'yev, V. A., 
Increase of Durability of the Hearth in Open-Hearth 
Furnaces, Metallurgizdat, 1950) and A. M. Levin 

(Levin, A. M., Collection of Papers of Dnepropetrovsk 
Metallurgical Institute, Nr 28, 1952). The test melts 
were performed by the scrap process in 100-ton mazut-— 
(residue of petroleum)-fired furnaces and by the scrap- 
ore process in a 220-ton furnace fired by blast furnace 
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The Interaction of Carbon of Metal Bath 
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gas and mazut. The results of 4,500 melts conducted 
in 100-ton and 220-ton furnaces, covering a period of 
time during which 200 preventive repairs of the hearth 
took place, were subject to statistical processing. 
The results are given in Figures 1] and 2, where each 
point represents 400-500 melts. 


G07 Gab G00 a10 470 O28 O28 QS? Q36 Gil dae 048 Kel 
Figure 1. Dependence of life of furnace bottom on 
average carbon content in metal during period of time 
between repairs. 
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A drastic decrease of life of burned-in bottom corre- 
sponds to the furnace work when producing steel with 
either raised carbon content (fig. lb), or very low 
carbon content (Fig. la). 
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Fig. 2. Dependence of life of furnace bottom on carbon 
content in metal during smelting process. C, = carbon 
content in metal after melting; C, = carbon content in 
metal before steel tapping, 
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The Interaction of Carbon of Metal 
Bath With the Hearth of the Basic 77135 
Open-Hearth Furnace SOV/148-59-9-5/22 


Althogether, about 250 samples of burned-in bottom were 
tested. It was established that carbon content in metal 
under the slag and along the depth of the bath varies. 
Study of the chemical composition of the bottom showed 
that, during the period from the end of tapping to the 
beginning of charging, the concentration of tron oxides 
in the surface layer of the bottom increases, and during 
melting it decreases. The petrographic study snows that 
the surface layer of the burned-in bottom, being 
Subjected to oxidizing action, consists of large and 
fine grains of periclase (magnesium oxide,, having deep 
brown or totally black coloring, due to the iron oxides 
dissolved in them. The cementing phase consists of 
crystal whiskers of ferrimonticellite (Cao'MgO-Si0.,)-FeO, 
which grew in interspace between the grains of periclase, 
and the opaque glass. The oxidizing effect of the 
furnace gass on the surface layer of the burned-in bottom 
apparently decreased considerably as soon as the bottcm 
Card 4/8 was covered by the charge materlals. The process of 
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interaetion of tron oxides in the surface layer of the 
bottom with carbon of the metal bath begins in the 
Second half of the melting pertod, closer to the complete 
melting of the bath. This process lowers the wear 
resistance of the burned-in botton, due to disruption of 
solidity betweer. the separate grains of periclase, 
caused by the reduction of iron oxides to the metal. 

It was established that in the course of melting the 
content of tron oxides in the surface layer of burned- 
in bottom decreased. It always happened when carbon 
content in metal before tapping was over 9.10%. It 

Was also established that the content of iron oxides 

in the burned-in bottom decreases more during melting 

of high-carbon steel than during smelting of low-carbon 
steel. A petrographic investigation of the burned-in 
bottom showed that during finishing of the melt the 
grains of periclase (toward the end of the period) are 
refined, and their color changes to light-yellow, 
indicating the decrease of dissolved iron oxides. It 
Was discovered that metallic beads of not more than 1 mm 
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in size are formed along the working surface of the 
hearth; at a depth of 10-15 mm, they are of 0.15 to 
0.25 mm in size. These beads are the product of 
reduction of iron oxides by the carbon of metal. The 
wear resistance of the hearth, when producing steel 
with carbon content under 0.10%, decreases mainly at 
the end of the melt (se2 Fig. 3). 
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To minimize the interaction of the surface layer on 
the hearth with the metal of the vath, tne followin 
measures are recommended: (1) a forced oxidation o2 
carbon in the metal bath in the course of the mels; 
(2) alternating of high-carbon and low-carbon she 
melts; (%) accelerated repairs of the hearth by th 
burned-in bottom of thick layer of magnesite ieee 
with scale (100-300 mm). There are 5 figures; 3 
tables; and 5 Soviet references. 


ASSOCIATION: Ural Polytechnic Institute (Ural'skiy politekhniches} 
institut) 


SUBMITTED: June 15, 1959 
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Bffact of early slag formation on hydrogen content in the 

metal during the open-hearth process, Trudy Ural.politekh. 
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Water permeability of liquid basic slags. Trudy Ural.politekh. 
inst. no.75:20-25 '59, (MIRA 13:4) 
(Slag) (Stael--Hydrogen content) 
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Acceleration of steel smelting processes by injecting into 
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} 


— 


Moscow. Institut stali. 


t 
| Novoye v teorii 1 praktike proizvodstva martenovskoy stali (New (Developenta] 
in the Theory and Practice of Open-Hearth Steelmaking) Moscow, Metallurgizdat, ; 
1961. 439 p. (Series: Trudy Mezhvuzovskogo nauchnogo soveshehaniya) ; 
2,150 copies printed, a H 
4 
| f 
{ 
‘ 


Sponsoring Agency: Ministerstvo ‘vyoshego 1 srednego spetsial'nogo obrazoveniya 
RSFSR, Moskovakiy institut stali imeni I, Vv. Stalina, 


Eds.: M. A. Glinkov, Professor, Doctor of Technical Sciences, V. V. Kondakov, 
Professor, Doctor of Technical Sciences, V. A. Kudrin, Docent, Candidate of 
Technical Sciences, G. K, Oyks, Professor, Doctor of Technical Sciences, 
and V, I. Yavoyskiy, Professor, Doctor of Technical Sciences; Ed.t Ye, A. 
Borko; Bd, of Publishing House: N, D, Gromov; Tech, Ed.t A. I. Karasev. 


' PURPOSE: This collection of articles is 4ntended for members of scientific 
4nstitutions, faculty members of schools of higher education, engineers 
concerned with metallurgical processes and physical chemistry, and students 
specializing in these fields, : 


id 
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New [Developments] in the Theory (Cont.) 


COVERAGZ: ‘The collection contains papers revieving the development of spen~ 
hearth steelmaking theory and practice, The papers, written by staff 
menbers of schools of higher education, scientific research institutes, 
and main laboratories of metallurgical plants, were prosented and discussed 
at the Sclentifie Conference of Schools of Higher Education. The following 
topics are considered: the kinetics and mechanism of carbon oxidation; the 

. process of slag formation in open-hearth furnaces using in the charge either 

* ore-lime briquets or composite flux (the product of calcining the mixture of 
lime with beuxite); the behavior of hydrogen in the open-hearth bath; metal 
desulfurization processes; the control of the open-hearth thermal mlting 
regime end ite automation; heat-engineering problems in large-capacity 
furnaces; aerodynamic properties of fuel gases and their flow in the furnace 
combustion chamber; and the improvement of high-alloy steel quality through 
the utilization of vacuum and natural geses. The following, persons took - 
part in the discussion of the papers at the Conference: 8.I. Filippov, 

VA. Kudrin, MA. Glinkov, B,P, Nam, V.I, Yavoyskiy, G.N. Oyks and Ye. 

V, Chelinbchey (Moscow Steel Institute); Ye, A, Kazachkov. ana A. 5. 
Kharitonov (zhdancvy Metallurgical Institute); B.S. Mikhaylete(Institute of 
Chemical Metallurgy of the Siberian Branch of the Academy of Sciences USSR); 
A.J. Stroganov. and D. Ya. Povolotekiy (Chelyabinsk Polytechnic Institute); 
P.V. Umrikhin Ural Polytechnic Institute); I.I. Fomin (the Moscow “Serp i 
wolot™ Metallurgical Plant); V.A. Puklev (Central Asien Polytechnic Institute} 
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| . 2 and M,I, Beylinov (Bight School of the Dmeprodzerzhinsk Metallurgical Institute). j 
References follow scm of the articles, There are 268 references, mostly Zoviet, i 
| TABLE OF CONTENTS: ‘ 
| Forevord 3 


Yavoyskiy, V. I. (Moskovskly institut stall - Hoocw Steel Institute}. 
Principal Trends in the Development of Scientific Research in Steel 
: Momufacturing 


were me 


ot 


! Filippov, 8. I. (Professor, Doctor of Technical Sciences, Moscow Steel 
Institute], Regularity Patterns of the Kinetics of Carbon Oxidation 15 - 

| 4n Metals With Low Carbon Content | 

t 

{ 

| 

t 

4 

| 

| 

i 


Iv. I. Antonenko participsted in the experiments] 


Levin, 8. L. (Professor, Doctor of Technical Sciences, Dneproyetrovakiy. 
metallurgicheskiy institut - Duerropetrovek Metallurgical Institute]. 
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On the, Theory of Carbon Oxidation in the Open-Hearth Bath 


Chelishchev, Ye, V. [Docont, Candidate of Technical Sciencen, 
Moscow Steel Institute], Special Features of Carbon Oxidation 
in the Open-Hearth Bath 


Mikhaylets, N.S. ([Cendidate of Technical Sciences, Khimiko~« 
metallurgicheskiy institut Sibir skogo otdeleniya AN SSSR - 
Institute of Chemical Metallurgy of the Siberian Branch of the 
Acadeny of Scierces, USSR], Carbon Oxidation in the Baths of 
Open-Hearth Furnaces of Various Sizes 


Startoev, V. A. [Engineer], and P, V, Umrikhin (Professor, 

Doctor of Technical Sciences, Ural’ékty polttekhnicheskly institut - 
Ural Polytechnic Institute], Interaction Betveen the Metal-Bath 
Carbon and the Hearth of the Basic Open-Hearth Furnsce During the 
Scrap and Ore-Scrap Processes 


Stroganov, A, I. [Docent, Candidate of Technical Sciences, 
Chelyabinskiy politekhnicheskiy institut - Chelysbinsk Polytechnic 
Institute], Carbon Oxidation in the Open-Hearth Bath 
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New [Developments] in the Theory (Cont, ) 80V/5556 4 

Rybakov, L. 8. [Locent, Candidate of Technical Sciences, Ural : 

Polytechnic Institute}. Carbon Oxidation During the Melting i 

Period in the Basic Open-Hearth Scrap and Scrap-Ore Processes 69 : 

Discussion of Papers 19 : 

Rybakov, L, 8, Investigating the Slag Formation in the Basic ! 

Open-Hearth Scrap and Scrap-Ore Processes 7 89 : : 
+ 

Rybakov, L.8, Slag Formation in the Basic Open-Hearth Furnace H 

During the Intreduction of Oxygen Into the Flame 102 i 


Umrikhin, P.V.,; V.A. Startsev, and A.L. Kleyn (Engineer, Ural 
Polytechnic Institute], Slag Formation During the Melting 12 
Period in Precessing the Ckrome-Containing Charge k 
(P, Ye, Nizhel'skiy, Candidate of Technical Sciences, and 
V.P. Krysov, Engineer, participated in the research work] . 
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Kleyn, A.L., and P.V, Unrikhin (Ural Polytechnic Institute], Slag 
Formation When Using Composite Flux Produced by Calcination of 
Lime-Bauxite Mixture : 


Ushakov, Ye. N. (Candidate of Technical Sciences], Ye. ¥, Abrosimov, 
(Docent, Candidate of Technical Sciences], V.I. Kozlov, V.A. 
Shcherbakov [Engineers], A.G, Kotin (Candidate of Technical Sciences], 
and M,P, Sabiyev [Engineer], (Moscow Steel Institute, Ukrainaldy 
nauchno-issledovatel'skiy institut metallov - Ukrainian Scientific 
Research Institute of Metals, Alchevskiy metallurgicheskly zavod - 
Alchevsk Metallurgical Plant}, Improving the Steelmaking Process 

in Lorge-Capacity Open-Hearth Furnaces . 


Voloshina, N.M. [Engineer], Using Ore-Lime Briquets Instead of Ore 
and Lime in the Open-Hearth Process . 
(D.I. Sapiro, P.I. Kovalev, S,I, Zhmak, G, Ye, Kravteov, 
Engineers, ond I.M, Tkachenko, A.P. Poletayev, Technicians ~ 
participated in the research work) 


Ofengenden, A.M, [Engineer], Accelerating the Slag Formation and 
Desulfurization in the Open-Hearth Process 
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(Engineers, Moscow Steel 
Intensification of the Steel Desulfurization Process 


Kinelov, A.A, (Engineer, Zavod "Krasnyy Oktyabr'" ~ Krasnyy 


Oktyabr'*" Plant J. 
in Open-Hearth Furnaces 


_ - Lupeyko, V.M, 
Ural'skogo filiala AN 88SR - Institu 
Branch of the Academy of Sciences USSR), 


Some Problems of the Slag-Formation Process — 


{Engineer], and ~.V, Umri chin (Institut metallurgit 
R tiers Metallurgy of the Ural 
Intensifying Steelmaking 


Processes by Blowing the Powdered-BSlag Yormers Into the Open-Hearth 


Bath 


{V.F, Ieupov, 1,6, Yadeyev, and others participated in the 


research vork] 


Sobolev, 8.X, 
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' Moscow, 1959, { 
, 
{ Fiziko-khimicheskiye osnovy proizvodstva stali; trudy konferentali ; : 
' : i 


(Physicochemical Bases of Steel Making; Transactions of the 
Fifth Conference on the Physicochemical Bases of Steelmaking) 
Moscow, Metallurgizdat, 1961. 512 p. Errata slip inserted, 
3,700 coples printed, 


Sponsoring Agency: Akademiya nauk SSSR, Institut metallurgil imeni 
A, A. Baykova, 


Responsible Ed.; A.M. Samarin, Corresponding Member, Academy i 
of Sciences USSR; Ed. of Publishing House: Ya. D, Rozentaveyg. 
Tech, Ed,: V. V. Mikhaylova. 
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PURPOSE: This collection 0 


technicians © 


students of schools of higher education, 
bureaus and planning institutes, 


COVERAGE: 


in steelmaking furnaces. 


involved in the production of allo 
the mechanism of solidification, 
The articles contain conclusions drawn fr 
companied by references of which ; 


process. 
of experimental studies, 
most are Soviet. 
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The collection contains report 
annual convention devoted to the review 0 
of the steelmaking process, 


mechanism and kinetics of 
The following are 


and'are ac 


tended for engineers and 
{ metallurgical and machine-building plante, senior 
staff members of design 
and scientific research workers. 


8 presented at the fifth 

f the physicochemical bases 

These reports deal with problems of the 

reactions taking place in the molten metal 

also discussed: problems : , 

yed steel, the structure of the ingot, : ‘ 
and the converter steelmaking . 
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* Physicochemical Bases of (Cont. ) SOV/541) 


Bogatenkov, V.F., K.T. Kurochkin, and P, V. Umrikhin. Investi- 
gating:the Permeability of Basic Open-Hearth Slag to Hydrogen 195 


Grigor'yev, V.P., A.F. Vishkarev, B.G. Korolev, Ye, V. Abro- 
simov, and V.I. Yavoyskiy, Effect of Phosphorus and Manganese 
on the Surface Tension of Ferrocarbon Alloys 204 


Khitrik, S.I., and Ye.I. Kadinov. Reducing Chromium Losses in 

Making Stainless Steel With the Use of Oxygen [Blast ]} 213 
[The following persons participated in the research work: A.V. 
Rabinovich, Yu. V, Chepelenko, V.P. Frantsov, I. P. Zabaluyev, 
V.F. Smolyakov, P. V. Demidov, M. M. Dovgiy, T.M. Bobkov, 
Ye. I, Moshkevich, A.M. Neygovzen, T.F. Olenich, K.P. Gunaza, 
B.I. Zlatkina, and Yu. A, Nefedov. ] 


PART I, CONVERTER PROCESSES 


Baptizmanskiy, V.I. Certain Problems of the Mechanism and 
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YERSHOV, G.S.3 UMRIKHIN, P.V.; KUROCHKIN, K.T. 


Water permeability of acid open-hearth furnace slags, Izy. 
Vy8» uchob, 24v.3 chiorn, mot. now:.1165<72 ‘461, (MIRA 14:2) 


1. Ural'skiy politekhnicheskiy institut. 
(Open-hearth furnaces--Equipnent and supplies) 
(Slag-—" ermadbility ) 
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8/148/61/000/002/001/011 
A161/A133 


Baum, B. A., Kurochkin, K, T., Umrikhin, P. vy, 


— J 
The process of hydrogen liberation from liquid steel in gas blowing 


Isvestiya vyashikh uchebnykh savedeniy. Chernaya metallurgiya, no. 2, 
1961, 22 - 31 : 


: The results of an experimental investigation are discussed with ref- 
erences to data of nineteen works partly confirming the authors? conclusions and 
partly illustrating that the existing opinions on the process are different. Three 
alloys were gelted in the subject experiments: a) Fe -¢ (0.8 - 1.0% c, 0,10 Mn, 
0.01 841, 0.015 P, 0.004 S, 0.1 - 0.3 al); b) Fe - 3 (0.02_C, 6310 Mn, 0.01 Si, 
0.015 P, 0.07 - 0.09 8, 0.1 - 0.3 Al); c) Pe -c-8g (0.8 - 1.0 C, 0.10 Mn, 0.01 
Si, 0.015 P, 9.07 - 0.09 8, 0.1 - 0.3 AL). The test conditions were the following: 
3 - 35 kg of the metal: was melted in a laboratory induotion furnace; blowing and 
mixing was effected at a reduced current of 10 - 15 kw; the bath depth was 160 - 
180 mm; deoxidization was carried out with aluminum, the Gas was blow bape 48 one 
tron pipe with magnesite oylindrioal nozzle with closed bottom and four side holes 
or 6 mm in diameter; the metal was saturated with hydrogen after melting by 
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: 8/148/61/000/002/001/011 
The process of hydrogen liberation from liquid steel ... A161/A133 


means of bubbling with mixed 10% propane and 90% butane; blowing pure argon and 
helium (with not more than 0.13% N. and 0.006% 0,), nitrogen (N99.0%) and chlorine, 
at 0.0% - 0.1 ata pressure; the effact of mixing was also 


tudied. The mixing 
of metal by blowing and stirring did not excusd the usual Peeing 


in shop furnaces. 
The experimental results are illustrated in graphs and a table. Gas-neutral to 
Ben had no effect on “its elimination; 


3 nitrogen caused an ‘abrupt increase of 
the hydrogen ‘ooncentratign in the metal; chlorine raised the dehydrogenation 
rate not only by the Cu]: is * [x] Pune { } baa eaction, but by the formation 
Of HCl as well that was Hay Se4 under tHE Seat conditions. The obtained data as well 


as observations in other works made préviously indiloated pulsations and an unsteady 
motion of the raising gas bubbles in the metal... that no resistant 


laminal films exist on the bound bbles, the liquid 
metal layer on the is being permanently renewed, and 
the rate of the free surface depends on the 


Hence if an element liberates from-the surface layer 

a chemical reaction at a limited rate, it is very 

on will be limiting the process rate. It may there- 
hydrogen liberation process from liquid steel during 
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5/18 /61/000/002/001/011 
The proceas of hydrogen liberation from liquid steel’... A161/A133 


rigeaing in furnaces and during blowing in ladles is kinetic. The stage limiting 
the process is the stage of hydrogen reoombination in the surface layer with simul- 
taneous desorption of the molecule into gaseous phase. Conolusions: 1) ‘The rate 
of hydrogen elimination in blowing through the induotion furnace crucible is limit- 
ed by the rate of recombination (with similtaneous molecule desorption) on the 
metal-gas boundary. 2) The factors having the strongest effect on the rate of the 
process are - the blown gas consumption, the depth to which the blowing pipe is 
submerged in metal, the metal temperature, and the pipe nozzle holes diameter. 
Neither the chemical composition of the metal nor. the nature of gas being blowm 

(4f 1t does not react with hydrogen) do have any notdoeable. effect on the rate of 
hydrogen elimination. 3) The laboratory: test, results and a comparison of mixing 
effect lead to the conclusion that the hydrogen elimination process 1g also kinetic 
at the rimming of metal in industrial furnaces and during the blowing ‘in ladles. 
There are 4 figures, 1 table and 19 references: 14 Soviet-bloo and 5 non-Soviet- 
~bloo. The two references to English-language publications read as follows; C. E. 
‘Sims. Rleotric Furnace Steel Conference Proceedings, v. 7, 1949, 302 - 313; UL. F. 
Bernhardt. Electr. Furnace Steel Conf. Proceedings, v. 13, 1955, 58 -- 69. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural Polytechnic Institute) 
SUBMITTED: June 8, 1960 


Reese 
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iEffect of hydrogen on the surface tension of iron and its alloys. 
Izv. AN, SSSR. Otd. tekh. nauk. Met. i topl. no.3:82~-89 My-Je '61. 
(MIRA 14:7) 


Arenecapisegen content) (Surface tension) 
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KLEYN, A. L.; UMRIKHIN, P,V. 


Interaction of basic liquid slag and lime, Trudy Ural. politekh. 


inst. no.116:5-9 ‘61, (MIRA 16:6) 
(Open-hearth process) (Surface chemistry) 
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TITLE: A device for hydrogen sampling of liquid metal samples by 
vacuum treatment 


PERIODICAL: Zavodskaya laboratoriya, v.28, no. 12, 1962, 1530-1531 


TEXT: with the device shown in the figure, liquid metal is sampled in 

the following way: the tap (3) is opened and the rod (1) is pushed down 
until the mouthpiece of the ampoule (15) is immersed in the metal. After 
the ampoule is filled the rod is pulled out. The ampoule ig not completely 
inside the body (2). The tap (3) is then closed, and the body (2) 

together with the rod is shifted into its topmost position and fixed by 

the collar (8). The rod is then lowered, ‘the ampoule with the metal sleeve 
is taken out and immersed in cold water. After the ampoule has been 
replaced the device is restored to its initial position. There is 1 figure. 
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_| SOURCE: IVUZ, Chernaya metallurgiya, no. 6, 1963, 58-67 
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TOPIC TAGS: steel degasification, induction vacuum furnace, VG 50/2500 motor 
|generator, C,Mn,S1,P,S, reaidual pressure 
| ABSTRACT: Authors studied tha mechanism of steel degasification during ita vacuum! 
jing. A type MGP = 52V semi~industrial induction vacuum furnace with a VG 50/2500 44' 
-notor generator‘vas used for the testa, The metal waa comercial iron composed of | 

_:C, Mn, Si, P and S, The motal was melted dow and then saturated with hydrogen, 
1after which the slag was cleaned off from the surface ani samples were taken for |; 
{determining the hydrogen content, Test temperatures and holding time were varied. ; 

-Authors conclude that degasification of a matal during vacuuming occurs under ki- |-- 

m  _-netic conditions initially, then in proportion to the decrease of tie hydrogen cone: . 

m  . jcentration in the mixed and diffusion conditiona, “Hydrogen content in the metal =i 
after degasification was proportional to the square root of the residual pressure |--- 
.in the chamber for all conditions, A change in the hydrogen concentration and 
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~ | ABSTRACT: The Ural Pol: echnical Institute has developed a sampler 
- -Ifer determining the oxygen, hydrogen, nitrogen, and nonmetallic a: 
t4inelusion contents in no Fe gz ocessed ss a vacuum induction | 


> einately 005-207 aluminum is introduced). To take a sample, ae aaa, 
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|furnace. The device is 
. /through a brass vacuum cock into the furnace. The cock is attached | 
ito a flange which is wolded to tne top of the furnace, A quartz test, 
_ [tube.ds fastened by a metal bushing to the lower end of the rod. The 
-Iquartz tube has a side opening for spontaneous filling with metal. | 
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The photochemical reduction of chlorophyll is observed most 
distinctly when using ascorbic acid as electron source 
(BE! = +0.05 V), while the separation of oxygen of water 


in photosynthesis corresponds to the value BE’ = +0.8 V. 


Therefore it is necessary to determine the limits of the 
redox potential of the source systems of the electron, which 
systems are capable of a photochemical interaction with 
chlorophyll and its analogs. In the investigation of the 
photo-sensitized polymerization of the methyl methacrylate 
(Ref 1), the authors have ascertained that the chlorophyll 
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Application of the Compounds of Bivalent Iron and S0V/20-122-6-29/49 
Ascorbic Acid as Electron Source in Photochemical Reactions of 
Porphyring and Chlorophyll in Aqueous Media 


compounds system of bivalent iron under illumination with 


red light initiates the polymerization. This indicates the 
possibility of an elementary "“photoreduction" - the electron 


Capable of the redox ¢ 


(Ref 2). Previously it 
of a reversible " 


aqueous solutions of sulf 

absorption maximum at 500 

porphyrin has two absorption maxima in thig medium and in the 
range of 450-600 mu has: at 590 and at 545 mp (Fig 1 a). The 
reverse reaction takes place Slowly in the presence of air and 
in the dark. From the results obtained the authors come to the 
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following conclusion: porphyrins are capable of a reversible 
“photoreduction" in aqueous acid solutions. They took part 
in photo-sensitized transfer reactions of the electron from 
iron ions and from the ions of ascorbic acid to the azo-dye 
methyl reds finally it was demonstrated that chlorophyll 
took part in reactions of this type. A. N. Terenin, 
Academician, followed these investigations with interest. 
There are 4 figures and 9 references, 7 of which are Soviet. 
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ABSTRACT: The article describes a study of the EPR signals of chloro- 
phyll and some of its structurally different analogs, namely, 
pheophytin, ethyl chlorophyllide, hemato= and protoporphyrin, and 
-phthalocyanin and Mg-phthalocyanin. The pigments were examined 

in the form of solid crystalline samples in glass ampuls, either 
evacuated or in the presence of air. All the pigments gave a similar 
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_ EPR signal in the dark; the signal was a singlet with a grfactor 

_ close to that of a free electron; different pigments displayed small 

variations in signal width. This observation led to the wonclusion 

that the presence of che unpaired electrons producing the signal is 
the result of the system of conjugated double bonds of the porphyrin 
ring, and not the presence oF absence of such structural elements aS 
a phytol group, a cy clopentanone ring, oF side radicals. In addition, 
the effect of Light on the EPR signal was studied for all the pigments 
and the effect of temperature and oxygen for chlorophyll a + b only. , 

. Le was found that all solid pigments produced an increased signal in. 

' vacuum which attained its maximum in about 5<~10 min. In air the 

' gignal (for chlorophyll a + b) increased more than in vacuum. 
Experiments with films and solutions of chlorophyll a + b indicated 

' that the degree of the pigment aggregation has a significant effect 

‘ on the signal. The effect of light on phthalocyanin and Mg-phthalom - 

_ eyanin was somewhat differant, resulting in. an {initial increase, 
then 4 subsequent decrease of the signal. The temperature dependence s 
of the chlorophyll a + b signal has & maximum at approximately 40C. | 
The nature of the photoinduced signal was not investigated more 
closely; it is believed that this signal is caused by unpaired 
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electrons which arise as 4 result of an interaction of the excited 
molecules of chlorophyll with oxygen molecules. It is concluded - 
that the unpaired electrons are dislocated in the conjugated double | 
bond system or in "active centers" and defects of the crystal Lattice 
of the pigments. The study is considered qualitative, and an evalu- 
_ ation of the quantum yield of the formation of unpaired electrons is: 
' suggested. Orig. art. has 6 figures. ; 
} 
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ABSTRACT: This study was prompted py the A. te Oparin’s concept of i 
the formation of primary organic substances On Earth from simple in- ,; 
‘organic compounds (abiogenic synthesis) under che influence of UV 
‘solar radiation, fonizing yadiation, oF giow discharge. The study 
‘consisted in tracing: the fluorescence of porphine formed from pyrrol 
and ‘formaldehyde in sealed glass or quartz ampuls. For evacuated 
ampuls, g—LOchr heating in @ steam bath was required to obtain the. ‘. 
distinct red fluorescence of porphine, while in the presence of air 
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i oxygen 4 considerable ine was formed within an hour. 
The presence h as oxides of silicon, 


aluninun, titanium, % ete, e the formation of 
porphine in the above ed reaction. on was found to 
be inactive. , The purifie d the electron 
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-'€ingl electron acceptor, dine des 
cribed. The fesults, confi he abilogenic synthesis 
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electron-transfer reactions # electron donors. 
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iin the upper part of which chlorephyll (or hematoporphyrin) was 
:xreduced iw the dark in pyridine solution with sinc amalgam. The 
| reduction was carried out either in the presence of s small amount 
lof glacial acetic acid or without it. The reduced pigment was trans-" 
i ferred into the lower part of the tube for spectroscopic study or 
‘for chemical tests for the presence of free radicals. The spectral 
investigation indicated that chlorophyll is reduced to a compound 
‘with an absorption peak of 520 m, either with or without glacial 
,acetic acid, Hematoporphyrin without the acid was Feduced to a form 
‘with an absorption peak of 460 m, and with the acid, to a form with |; 
{a 670-680—m peak. The. reduced forms -re very unstable. The reduced | 
‘chlorophyll form reverts to the initial form within 5-6 min in. vacuum 
,; conversion takes place instantaneously on the admission of air into | 
the tube. The hematoporphyrin product is somewhat stabler, but the 
‘same conversions also take place. The differance between two reduced. 
: forms of the pirments — the phercreduces (e.g., with ascorbic acid) 
‘and zine: amelgam-reduced in the dark — is pointed out. The photore-.; 
‘}duésd form ef chlerophyll shewo no EPR signal, dees not initiate po- 
_ lymerieation, and is stable, aishesan tte epacerus fe eimilar to that 
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ACCURACY OF ABSOLUTE VISOSITY MEASUREMENTS. 
' daly 1950, vol. 5, 354-358; abstr in Index deronaut., Mar. 1951, vol. @, 8). 
han analysis of the possible sources of error in measurements of visessity with 
the eapillary viscometer is given. These are summrised in a list of 20 ites, 
together with the means of reducing or eliminating thes. It is concluded that 


apparetue, especially thermostate. A "free-flow" viscometer is described in 
which the liquid flows from a set of small tulbs (1,2,5 ceo.) in series verti 


i: total error cannot be reduced below 0.2% without considerable expenditure on : 


slenrought @ capillary and then etreight into a Dewar flask used a s a receiver. 
The capillary and bulb are enclosed an a | sealed glass Jecket through which water 
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Ciroulates. The water ia controlled by a therscstat and ite temperature is = 


measured by a thermometer sealed in the Jacket. 
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